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© A first aspect of the invention is to provide a 
wafer keeping facility comprising a wafer keeping 
box (10) composed of wafer keeping shelves (15, 
16) having filters (20) at the rear portions thereof, a 
loading apparatus (70) having a vertically movable 
loading mechanism which is mounted thereon and 
travels along a rail disposed on a front passage 
befor th wafer keeping shelv s (15, 16), a fluid 
circulating d vice (23) for supplying in rt gas to th 
rear portion of th wafer keeping shelv s (15, 16) 
and generating flowing passage, which directs to the 
front passage through th filt rs (20), and xhaust 
outlets (30B, 31 B), first and second path box s (30, 
31) provided at taking-in-and-out outlet of th wafer 



keeping box (10), a gas reservoir (40) for storing 
inert gas therein, a first gas supply pipe (41) having 
a first valve (51), the first gas supply pipe (41) 
extending from the gas reservoir (40) toward the first 
pass box (31), a second gas supply pipe (42) having 
a second valve (52), the second gas supply pipe 
(42) extending from the gas reservoir (40) toward the 
second pass box (31), and a fluid control d vie 
(50). A second aspect of th pr sent inv ntion is to 
provid a waf r airtight keeping unit (100) having a 
plurality of partition d sh Ives (111) to which semi- 
conductor wafers ar tak n in and out charact rized 
in that each of the partitioned sh Ives (111) is a box 
having an opening at the front thereof and comprises 
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a wafer accommodating room (114) partitioned by 
filters (111 A, 11B), a fluid supply passage (113A) 
and a fluid discharg passage (113B) respectively 
communicat with the wafer accommodating room 
(114), and a door (12) which can airtightly shut the 
opening of the partitioned shelf (111) and is closable 
by a closable mechanism, wherein the fluid supply 
passage (11 3A) is connected to an end of a gas 
supply pipe (131 A) to which inert gas is supplied 
from an exterior fluid reservoir, and the fluid dis- 
charge passage (113B) communicate with a gas 
discharge pipe (131B). A third aspect of the inven- 
tion is to provide a wafer airtight keeping unit com- 
prising a cylindrical stocker casing (200) having 
openings at the upper and lower portions thereof and 
a N2 gas purge space (A) at the inner space thereof, 
rotary stocker bodies (230) which are partitioned and 
housed in the stocker casing (200) and having gas 
passages defined between an inner wall of the stock- 
r casing (200) and the N 2 gas purge space (A), 
rotary mechanisms (245, 246) for relatively driving 
th stocker bodies (230), a position sensor (250) for 
d tecting the rotary position of the stocker bodies 
(230), an air supply chamber (260) for introducing N2 
gas into the stocker casing (200) through a filter 

FIG. 



(261) cov ring th upp r op ning of th stock r 
casing (200) and a air discharge unit (270) commu- 
nicating with a discharg port (214) d fined at the 
low r opening f th stock r casing (200), character- 
ized in that the stocker bodies (200) are arranged 
circularly around a hollow supporting shaft (241), 
which has a closed upper end and a lower end open 
toward the air discharge port (214), each stocker 
body (230) is open toward the gas passage and has 
a plurality of cassette accommodating rooms (R), 
which are arranged in plural vertical stages and 
communicate with the hollow supporting shaft (241) 
through the discharge port (214), each of the stocker 
casing (200) has a cassette taking-in-and-out port 
(217) defined at each stage of the stocker body 
(230) and a door unit (200) for airtightly shutting the 
cassette taking-in-and-out port (217), the position 
sensor (25) issues a door opening permission signal 
when the cassette accommodating room R turns to a 
predetermined position where the cassette accom- 
modating room (R) confront the cassette taking-in- 
and-out port (217), and the door unit (222) seals 
airtightly the cassette accommodating room (R) from 
other portion of the stocker casing (200) when it is 
open. 
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Th pr sent inv ntion relates to a wafer airtight 
keeping unit and a facility thereof for keeping tem- 
porarily a waf r cassette in a clean room for han- 
dling a s miconductor waf r. 

A conventional article keeping facility in a clean 
room is disclosed in Japanese Publication Patent 
No.1-41561. The article keeping facility comprises 
article keeping shelves having a plurality of par- 
titioned accommodating spaces arranged vertically 
and laterally and a loading apparatus provided with 
an article taking-in-and-out mechanism which is 
movable vertically and laterally along a given route 
which is laid out on a central passage arranged 
between the article keeping shelves. 

The article keeping facility of this type is pro- 
vided with an air supply device, which is disposed 
under the article keeping shelves, and the air sup- 
plied from the air supply device is cleaned through 
a filter and blown from the rear side of the article 
keeping shelves toward the loading apparatus so 
that dust is prevented from floating or staying at 
the side of the article keeping shelves. 

Since the loading apparatus mounts a lifting 
guide device and a lifting driving device for guiding 
the article taking-in-and-out mechanism on its self- 
propelled carriage, dust is generated due to abra- 
sion and spreads toward the article keeping 
shelves and attached to the semiconductor wafers 
tc. without drawing the dust under the floor side 
and removed therefrom Accordingly, it is neces- 
sary to entirely cover both the lifting guide device 
and the lifting driving device while an air suction 
device is mounted at the lower side of the self- 
propelled carriage, whereby the dust generated 
within the cover is drawn downward and removed 
by the air suction device through the floor of the 
carriage. 

As mentioned above, the floating dust is pre- 
vented from attaching to the articles 
(semiconductor wafers accommodated in wafer 
cassettes) on the article keeping shelves by for- 
ming a clean air current from the rear portion of the 
article keeping shelves toward the central passage. 

As is evident from the conventional article 
keeping facility, a measure to prevent the dust is 
taken since the semiconductor wafer is apt to be 
easily damaged by the dust. However, it is also 
necessary to take into consideration formation of 
an oxide film caused by a spontaneous oxidation of 
a semiconductor IC involved in high integration of 
the semiconductor IC. 

Figs. 14 and 15 are graphs disclosed in the 
"Super LSI ultra clean technology symposium" 
(Nov. 19, 1990), which Fig. 14 shows a r lation 
betw n an oxid thickness and time involved in 
forming of the oxide film on the surface of a silicon 
semiconductor waf r caused by spontaneous oxi- 
dation and Fig. 15 shows a r lation between re- 



sistivity and tim involved in forming oxid film. 
Fig. 14 shows that growth rate of th oxide film is 
incr ased aft r th laps f 100 to 200 minutes 
whil Fig. 15 shows that resistivity is abruptly in- 

s creased in the situation of non-cleaning of the IC 
after the lapse of about 50 minutes. 

There is such a problem that high integrated IC 
is difficult to be manufactured because the oxide 
film is generated thereon by the spontaneous oxi- 

io dation since the semiconductor wafer is normally 
kept for several hours to several days. 

As the semiconductor integrated circuit is fur- 
ther advanced to high integration, it is necessary to 
convey and move the wafer in the atmosphere of 

75 inert gas such as N2 gas for restricting the oxide 
film caused by the spontaneous oxidation from 
growing. At present, the N2 gas atmosphere is 
required to have a concentration of at least 10 ppm 
of O2 and 100 ppn, of H2O. 

20 To meet the demand of this atmosphere, the 

process of manufacturing a semiconductor device, 
which is conventionally carried out in a specific 
design clean room, has come to employ a me- 
chanical interface dovice which is disclosed in Jap- 

25 anese Laid-Open Publication Patent No. 60-14623 
in which the semiconductor device is manufactured 
under the N2 gas atmosphere. 

Accordingly, it is necessary to keep temporar- 
ily therein the keeping unit (stocker), which keeps 

30 the semiconductor wafer always under the N2 gas 
atmosphere during the process of manufacturing 
the semiconductor device. 

However, the conventional stocker provided 
with a door is not airtight enough against a sur- 

35 rounding atmosphere so that an entire stocker per 
se communicates with the surrounding atmosphere 
every time the door is open, therefore, a large 
amount of N2 gas had to be introduced into the 
stocker every time the stocker communicates with 

40 the surrounding atmosphere. Accordingly, there 
was a problem that a turbulence is generated in the 
stocker every time the large amount of N2 gas is 
introduced into the stocker, which permits the dust 
in the stocker to float in the air, permits a con- 

45 centration of the N2 gas in each cassette housing 
room nonuniform and make the arrangement of the 
stocker complex and large sized. 

It is therefore a first object of the present 
invention to provide a wafer keeping facility which 

50 is capable of restraining the growth of the oxide 
film caused by the spontaneous oxidation during 
the keeping of the ICs. 

It is a second of the present invention to pro- 
vid a waf r airtight keeping unit which is capabl 

55 of airtightly sealing the unit xc pt a cassett hous- 
ing room against an external atmosphere when a 
waf r cassett is tak n in and out from th unit, 
and is capabl of r stricting th N2 gas concentra- 
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tion from varying and th dust from floating in the 
oth r portions of wafer airtight keeping unit when 
the cassett is taken in and out from the unit, for 
ther by increasing th manufacturing yield of the 
semiconductor device compared with the conven- 
tional unit. 

Fig. 1 is a longitudinal cross-sectional view of a 
wafer airtight keeping unit and a keeping facility 
according to a first embodiment of the present 
invention; 

Fig. 2 is a front view of a wafer airtight keeping 
unit and a keeping facility according to a second 
embodiment of the present invention; 
Fig. 3 is a lateral cross-sectional view of a 
partitioned room according to the second em- 
bodiment; 

Fig. 4 is a longitudinal cross-sectional view of 
the partitioned room according to the second 
embodiment; 

Fig. 5 is a view of a front door of the partitioned 
room as viewed from the lateral side; 
Fig. 6 is a front view of a wafer airtight keeping 
unit and a keeping facility according to a third 
mbodiment of the present invention; 
Fig. 7 is a longitudinal cross-sectional view of 
the third embodiment; 

Fig. 8 is a lateral cross-sectional view of the 
third embodiment; 

Fig. 9 is a cross-sectional view showing the 
arrangement of the surrounding of a door unit of 
the third embodiment; 

Fig. 10 is a cross-sectional view showing the 
arrangement of the surrounding of a door unit of 
the third embodiment; 

Fig. 11 is a view showing a movable frame of 
the door unit of the third embodiment; 
Fig. 12 is a view showing a signal route of the 
third emdodiment; 

Fig. 13 is a view showing the state where a door 
is open; 

Fig. 14 is a view showing a relation between 
oxide thickness and time involved in forming an 
oxide film caused by spontaneous oxidation of a 
silicon semiconductor wafer; and 
Fig. 15 is a view showing a relation between 
resistivity and time involved in forming an oxide 
film caused by spontaneous oxidation of a sili- 
con semiconductor wafer. 

First Embodiment (Fig. 1) 

A wafer keeping facility according to a first 
mbodim nt will be d scribed with r f r nc to 
Fig. 1. 

Denoted at 10 is a waf r keeping box which 
has a double structur d wall, i.e. an outer wall 11 
and an inn r wall 12. A spac 13 is defined be- 
tween th outer and inn r walls 11 and 12. A waf r 



keeping room 14 is d fined by a spac surround d 
by the inner wall 11. The wafer keeping room 14 
has a filter wall 14A at a c iling th reof and suction 
wall 14B at a bottom th reof. Th waf r k ping 

5 box 10 has an exhaust outlet 11B at the bottom of 
the outer wall 11. Wafer keeping shelves 15 and 16 
are provided at the right and left wall surfaces of 
the wafer keeping room 14 in which fluid passages 
17 and 18 are defined between the rear portions of 

70 the wafer keeping shelves 15 and 16 and the inner 
wall 12. The wafer keeping shelves 15 and 16 has 
a plurality of partitioned shelves 19 for accom- 
modating wafer cassettes. A plurality of filters 20 
are provided between partitioned shelves 19 and 

75 the fluid passage 17 or 18 serving as partitions. 
Spaces 21 and 22 are partitioned under the wafer 
keeping shelves 15 and 16 for communicating with 
the fluid passages 17 and 18 in which a circulating 
pump 23 is disposed in the space 21. Likewise, the 

20 same circulating pump, not shown, is disposed in 
the space 22. Denoted at 30 is a first path box 
provided at a first taking-in-and-out outlet and 31 is 
a second path box provided at a second taking-in- 
and-out outlet and filters 30A and 31 A are disposed 

25 on each ceiling of the first and second path boxes 
30 and 31 and exhaust outlets 30B and 31 B are 
disposed on the bottom walls of the first and sec- 
ond path boxes 30 and 31 . 

Denoted at 40 is an inert gas reservoir such as 

30 an N 2 gas cylinder for storing inertia gas such as 
N 2 gas and 50 is a fluid control device. Denoted at 

41 is a first gas supply pipe which extends from 
the inert gas reservoir 40 toward the ceiling of the 
wafer keeping box 10 and opens inside the space 

35 13 between the outer and inner walls 11 and 12. 
Denoted at 51 is a variable fluid valve. Denoted at 

42 is a second gas supply pipe which extends from 
the inert gas reservoir 40 over the inlet side path 
box 30. Denoted at 52 is an ON/OFF valve. De- 

40 noted at 43 is a third gas supply pipe which 
extends from the gas reservoir 40 above the outlet 
side path box 31. Denoted at 53 is an ON/OFF 
valve. Denoted at 54, 55 and 56 are normally 
closed valves. 

45 Denoted at 61 is a first oxide concentration 
meter in the wafer keeping box 10. Denoted at 62 
is a second oxide concentration meter in the inlet 
side path box 30. Denoted at 63 is a third oxide 
concentration meter in the outlet side path box 31. 

50 The fluid control device 50 receives signals 
issued by the first to third oxide concentration 
meters 61, 62 and 63 and controls the degree of 
opening of th valv 51 depending on the dif- 
f r nee between m asured valu and r f r nee 

55 valu of th first oxid concentration m t r 61 and 
opens the valves 52 and 53 for a prescribed time 
at int rvals of a giv n tim . 

D noted at 70 is a loading apparatus such as a 
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stack r cran which travels along a rail provided on 
th floor along the central passage. 

Denoted at 81 is a blowing fan and 82 is a 
suction fan. 

With the arrangement set forth above, air in the 
first inlet side path box 30, and the second outlet 
side path box 31 is replaced by fsfe gas. Valves 51, 
52 and 53 are full opened so that N2 gas is 
supplied from the inert gas reservoir 40, through 
the first to third gas supply pipes 41, 42 and 43, 
into the wafer keeping box 10, the inlet side inlet 
side path box 30 and the outlet side outlet side 
path box 31 . N2 gas supplied in the wafer keeping 
box 10 passes the filter wall 14A of the wafer 
k eping room 14 and is introduced into the wafer 
k eping room 14 to fill the wafer keeping room 14 
and thereafter passes to the space 13 from the 
suction wall 14B of the wafer keeping room 14. 
Accordingly, air in the wafer keeping box 10 is 
xpelled from the valve 54 and is replaced by N2 
gas. Air in the inlet side path box 30 and the outlet 
side path box 31 is also expelled from the valves 

55 and 56 by N2 gas which is introduced through 
the filters 30A and 31 A and is replaced by N2 gas. 

When air in the wafer keeping box 10, the inlet 
side path box 30 and the outlet side path box 31 is 
successively replaced by N2 gas and concentration 
of oxide is lowered under a prescribed value, the 
fluid amount control device 50 closes the valves 
51, 52 and 53. At this time, the valves 54, 55 and 

56 are also closed. Thereafter, when the concentra- 
tion of the oxygen in the wafer keeping box 10 
exceeds the prescribed value, the fluid amount 
control device 50 controls the degree of opening of 
the valve 51 to thereby quickly fill N2 gas in the 
wafer keeping box 10 so that concentration of 
oxygen is kept below the prescribed value. The 
valves 52 and 53 are opened for a prescribed time 
at intervals of a given time so that the inlet side 
path box 30 and the outlet side path box 31 are 
regularly filled by N2 gas. 

The circulating pumps 23 and 24 are operated 
in the wafer keeping room 10 so that N2 gas 
circulates in the route extending from the fluid 
passages 17 and 18, the filters 20, the partitioned 
shelves 19, the central portion of the wafer keeping 
room, the bottom of the wafer keeping room 10, 
the filters 20 and spaces 21 and 22, hence the dust 
is prevented from entering the partitioned shelves 
19. Inasmuch as N2 gas is filled in the inlet side 
path box 30 and the outlet side path box 31, 
concentration of oxygen in the wafer keeping box 
10 is not liable to increase whenever the wafer 
cassett s ar taken in or out so that cone ntration 
of N2 gas is always kept constant in the waf r 
keeping room 10. 

The valv s 52 and 53 may be op ned only 
when th waf r cassette is tak n in although they 



ar opened for a pr scribed tim at int rvals of a 
giv n time, i.e. under a time control, or may be 
opened or closed d pending on the concentration 
of oxyg n.. On the contrary, the valve 51 may be 

5 under time control too. 

With the arrangement of the first embodiment, 
it is possible to restrict the oxide film from growing 
on the surface of the semiconductor wafer due to 
spontaneous oxidation since the wafer keeping 

70 room is always filled by inert gas and also possible 
to prevent dust from attaching to the semiconduc- 
tor wafer kept on the partitioned shelves since air 
current of inertia gas is flowing from the rear por- 
tions of the partitioned shelves of the wafer keeping 

75 room toward the loading apparatus. 

Second embodiment (Figs. 2 to 5) 

A wafer airtight keeping unit according to a 

20 second embodiment will be described with refer- 
ence to Figs. 2 to 5. 

A wafer keeping unit 100, which is provided in 
a wafer keeping box, has a plurality of boxed 
shaped partitioned rooms 111 for accommodating 

25 wafer cassettes therein, as illustrated in Fig. 3. The 
partitioned rooms 111 are arranged vertically and 
laterally and open at the front sides thereof (at the 
side from which the wafer cassettes are taken in 
and out by the loading apparatus) which are pro- 

30 vided with front doors 120. 

The partitioned room 111 has a fitter 112A and 
a fluid passage 113A, which is defined between a 
left wall 111A and the fitter 112A and also has a 
fitter 112B and a fluid passage 113B, which is 

35 defined between a right wall 111 B and the filter 
112B. A wafer accommodating space (from which 
the wafer cassettes are taken in and out) is defined 
between both the filters 112A and 112B. 

A piping space 115 extends from a left wall 

40 100A of the wafer keeping unit 100 to a right wall 
100B of the same unit 100 between each wafer 
keeping shelf, as illustrated in Fig. 4. Disposed in 
the piping space 115 are a supply pipe 131A, 
which penetrates a bottom wall 111C of the par- 

45 titioned room 111 and opens to the fluid supply 
passage 113A, and a gas discharge pipe 131B, 
which penetrates the bottom wall 111C of the par- 
titioned room 1 1 1 and opens to the fluid discharge 
passage 113B. The gas supply pipe 131 A is con- 

50 nected to an inert gas reservoir such as an N2 gas 
cylinder which is disposed outside the wafer keep- 
ing unit 100, not shown, by way of a valve while a 
gas discharge pipe 131B opens outside the wafer 
keeping box by way of a discharg valve. A seal 

55 member 116 is provided at a periph ry f each 
front door 120 of the partitioned room 111. The 
front door 120 has, as illustrated in Figs. 4 and 5, 
shafts 121 and 122, which respectively xtend from 
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ne side th reof. Th shaft 121 is received by a 
receiving member 117 protruding from the par- 
titioned room 111 while th shaft 122 is connected 
to a motor 124 by way of a coupling 123. F ur 
magnetic pins 141 protrude from each corner of 
rear surface of the front door 120. Each magnetic 
pin 141 can be attracted by each electromagnetic 
solenoid valve 142 disposed inside each partitioned 
room 111. The magnetic pin 141 and the elec- 
tromagnetic solenoid valve 142 constitute an auto- 
matic locking mechanism for airtightly closing the 
front door 120. A play is defined between the shaft 
122 and the coupling 123. 

In the arrangement of the second embodiment, 
air in all the wafer accommodating spaces 114 of 
all the partitioned rooms 111 is replaced by N2 gas 
before the wafer keeping unit 100 is used. For 
r placing air by N2 gas, the motor 124 of the front 
door 120 is driven to thereby close the front door 
120 and to energize the electromagnetic solenoid 
valve 142 so that the automatic locking mechanism 
is operated. When the automatic locking mecha- 
nism is operated, the magnetic pin 141 is attracted 
toward the rear wall of the cassette accommodating 
space 114 so that the front door 120 is brought into 
strong contact with the opening of the partitioned 
room 111 by way of the seal member 116. As a 
result, the wafer accommodating space 114 is air- 
tightly closed. 

Successively, the valve in each gas supply 
pipe 131 A is full opened and the valve in each gas 
discharge pipe 131B is full opened, whereby N2 
gas is supplied from the inert gas reservoir into the 
fluid passage 113A of the cassette accommodating 
space 114 through the gas supply pipe 131 A. N2 
gas supplied to the fluid supply passage 113A is 
introduced into the wafer accommodating space 
114 through the filter 112A to thereby fill the wafer 
accommodating space 114. Air occupied the wafer 
accommodating space 114 passes the filter 112B 
and is expelled toward the fluid discharge passage 
11 3B and flown into the gas discharge pipe 131 B. 
Air flown into the gas discharge pipe 131B is 
discharged outside the wafer keeping box so that 
air in the wafer accommodating space 114 is re- 
placed by N2 gas. After replacement of air by N2 
gas, all the valves are closed. 

Since the concentration of N2 gas in the wafer 
accommodating space 114 decreases as time 
passes, N2 gas should be fresh supplied. To sup- 
ply N2 gas fresh, it is necessary to provide a fluid 
control devices for controlling the valves of the gas 
supply pipe 131 A in the manner of opening the 
valves for a prescribed tim at intervals of a giv n 
tim , i. . und r th tim control system or in th 
mann r of opening th valves wh n th concentra- 
tion of oxid in th cassett accommodating space 
114 xceeds a pr scribed value. 



The waf r cass tte is tak n in th cassette 
accommodating space 114 or tak n ut from the 
cass tte accommodating space 114 aft r opening 
th front door 120 by unlocking th automatic lock- 

5 ing mechanism of a specified partitioned room 111 
and driving the motor 124 of the front door 120. 

It is possible to restrict oxidation of the semi- 
conductor wafer from growing on the surface there- 
of when it is kept in the wafer accommodating 

70 room 114 since the wafer accommodating room 
114 is under inert gas atmosphere excepting that 
the front door 120 is open. 

Even in a power cut, the wafer accommodating 
room 114 is kept airtight, which does not influence 

75 the semiconductor wafers. 

With the arrangement of the wafer airtight 
keeping unit according to the second embodiment, 
it is possible to restrict oxidation of the semicon- 
ductor wafer from growing on the surface thereof 

20 caused by spontaneous oxidation since each of the 
partitioned shelves of the wafer keeping units is 
provided with door which is not open excepting the 
wafer cassettes are taken in or out therethrough, 
hence the cassettes accommodating room is al- 

25 ways under inert gas atmosphere 

Third Embodiment (Figs. 6 to 15) 

A wafer keeping facility according to a third 

30 embodiment will be described with reference to 
Figs. 6 to 15. 

In Figs. 6 to 8, a stocker casing 200 is cylin- 
drical and houses plural rotary stocker bodies 230. 
The stocker casing 200 has a gas supply port 212 

35 at its upper wall 211 and a gas discharge port 214 
at its bottom wall 213. The stocker casing 200 is 
partitioned, by a partitioned table 215, which is 
disposed close to the bottom wall 213, into a half 
upper space A (ISfe gas purge space) for accom- 

40 modating the rotary stocker bodies 230 and a half 
lower space B (a mechanism space) for accom- 
modating a part of a driving mechanism of the 
rotary stocker bodies 230). Vertically arranged at 
one line on a peripheral wall 216 of the stocker 

45 casing 200 are set taking-in-and-out ports 217 
which are normally airtightly closed by door bodies 
222 of the door units 220. 

The door units 220 will be described more in 
detail later with reference to Figs. 9 to 11. 

50 The stocker body 230 has a rotary table 231 

having a central hole 231 A and a hollow supporting 
shaft 232 coaxially provided with the rotary table 
231. The supporting cylinder 232 has an inner 
space which forming air discharg space. Th ro- 

55 tary tabl 231 is disposed on th bottom wall 213 
of th stocker casing 200. The rotary table 231 is 
supported by a hollow fixed shaft 241 by way of a 
bearing 242. Th fixed shaft 241 pen trates th 
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partitioned tabl 215 and xtends insid th sup- 
porting cylinder 232 through the central hoi 231 A 
of th r tary tabl 231. Th rotary shaft 231 has an 
annular g ar 243 which is attached to a low r 
surface thereof for constituting a turning force 
transmitting mechanism. A pinion 244 meshes with 
the gear 243. The pinion 244 is attached to the 
shaft of a motor 245, which is disposed at the 
lower space B, by way of a reduction gear 246. 
The fixed shaft 241 has a flange 241 A at the upper 
nd thereof, which serves as a guide plate, and an 
attaching flange 241 B at the lower end thereof. 
Formed immediately under the flange 241 A are a 
plurality of air discharge ports 241 C, which open 
toward the upper surface of the rotary table 231 
and a plurality of air discharge port 241 D, which 
open between the partitioned table 215 and the 
rotary table 231. 

The supporting cylinder 232 of the stocker 
body 230 has a ceiling plate 234 which is engaged 
with the upper end thereof. A plurality of circular 
shelf tables 235A, 235B and 235C, which respec- 
tively partition the interval between the ceiling plate 
234 and the rotary table 231 successively in a 
predetermined interval. There are defined annular 
spaces between the supporting cylinder 232, the 
ceiling plate 234 and the shelf 235A; the supporting 
cylinder 232, the shelf 235A and the shelf 235B; 
the supporting cylinder 232, the shelf 235B and the 
shelf 235C; and the supporting cylinder 232, the 
shelf 235C and the rotary table 231 . These annular 
spaces define a plurality of cassette accommodat- 
ing rooms R by partitioned walls 236 which extend 
radially from the supporting cylinder 232 circum- 
f rentially in a predetermined interval. As shown in 
Fig. 8, the partitioned wall 236 each have tip end 
periphery edge thereof is recessed in L-shape at 
both surfaces thereof which form sealed portions 
236A. The ceiling plate 234, the shelves 235A, 
235B and 235C and the rotary table 231 are re- 
spectively formed of circular plates having the 
same outer diameter, and have sealed portions 
235a extending from the sealed portions 236A at 
the peripheral edges thereof. 

The stocker body 230 has gas passages 237A, 
237B and 237C which are successively partitioned 
between the upper wall 211 of the stocker casing 
200, the peripheral wall 216 and the bottom wall 
213 while the supporting cylinder 232 has gas 
discharge poles 232A which open toward each 
cassette accommodating room R. The opening 
sectional areas of the gas passages 232A are in- 
cr ased proportionally at a given ratio in the de- 
sc nding ord r. 

Th door units 220 each compris s, as illus- 
trated in Figs. 9 to 11, a rectangular movabl fram 
(sliding fram ), as vi wed from th front thereof, 
which is ngaged with th cassett taking-in-and- 



out port 217, and door body 222. Each of th 
sliding frame 221 has flang s 221a at an outer end 
thereof and collars 221b for defining guid grooves 
221 B to which nd periph ral portions of th cas- 

5 sette taking-in-and-out port 217 are engaged. A 
space between an outer surface of the end periph- 
eral portion and an inner surface of the flange 221a 
is sealed by a bellow 223 serving as a spring. The 
side frames 221 A and 221a at the right and left 

ro sides of the sliding frame 221 have substantially 
the same angles as those defined between adja- 
cent partitioned walls 236, so that inner end periph- 
eries thereof can engage with the sealed portions 
236A of the partitioned wall 236, and extend radi- 

15 ally of the stocker casing 200. The inner end pe- 
ripheries of the sliding frame 221 has ceiling mem- 
bers 224 which are attached at the entire peripher- 
ies thereof. The door bodies 222 are supported by 
hinge shafts 225 respectively fixed to the stocker 

20 casing 200 while side end portions of the hinge 
shaft 225 extend to lever portions 222A which 
engage with outer surfaces of the flange 221a. 
Denoted at 226 is a ceiling member attached to the 
outer surfaces of the flanges 221a and 222a is a 

25 knob of the door body 222. In Figs. 7 and 12, 
denoted at 250 is a position sensor (a proximity 
switch) which comprises a dog 251 which is pro- 
vided at the lower peripheral surface of the rotary 
table 231 in a predetermined interval in the circum- 

30 ferential direction thereof and a switch 252. The 
switch 252 detects the dog 251 whenever each 
cassette accommodating room R turns at a pre- 
determined angular position and issues a door 
opening permission signal. The predetermined an- 

35 guiar position corresponds to the position from 
which the cassette can be taken in and out, as 
illustrated in Fig. 9, where the right and left side 
frames 221 A and 221a of the sliding frame 221 
confront the sealed portion 236A of the adjacent 

40 partitioned walls 236 in the radial direction of the 
stocker casing 200. 

Denoted at 260 is a gas supply chamber which 
is provided over the upper wall 21 1 of the stocker 
casing 200 and has a filter 261 for clogging the gas 

45 supply port 212. A chamber 262 communicates 
with a N2 gas cylinder, not shown, by a pipe 263. 
Denoted at 270 is a discharge unit which commu- 
nicates with the gas discharge port 214 and 
housed in a recess defined at the lower end portion 

50 of the fixed shaft 241. Denoted at 271 is a dis- 
charge pipe. 

Denoted at 280 is a wafer cassette accom- 
modating a semiconductor wafer W. 

In Fig. 12, a motor 245 rotat s or stops to 

55 rotat when a motor control unit 301 rec iv s an 
instruction from a host control unit (CPU) 300. 
D noted at 302 is an ncod r. An output of an 
ncoder, not shown, and th door opening permis- 
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sion signal from th position s nsor 250 are re- 
spectively received by the host control unit (CPU) 
by way f th motor control unit 301. Th CPU 
stores ther in positions (address s) of cass tte ac- 
commodating rooms R and informations such as 
accommodation or non-accommodation of the wa- 
f r cassette 280 and record of the wafer cassette 
280 and receives the door opening permission sig- 
nal of the position sensor 250. 

According to the third embodiment, N2 gas, 
which is supplied under high pressure from the gas 
cylinder, not shown, into the gas supply chamber 
260, is supplied to the gas passage 237A of the 
stocker casing 200 through the filter 261. N2 gas 
thus supplied to the gas passage 237A flows to- 
ward the gas passage 237B and further flows into 
each cassette accommodating room R, thereby fill 
the upper space A by N2 gas. N2 gas thus sup- 
plied to each accommodating room R is introduced 
into the supporting cylinder 232 through gas dis- 
charge ports 232A and further flows downward into 
th supporting cylinder 232. N2 gas thus flows 
downward into the supporting cylinder 232 is drawn 
into the fixed shaft 241 and further flows downward 
thereinto, and finally discharged outside the clean 
room through the gas discharge port 214 and the 
discharge pipe 271. When the wafer cassette 280 
is taken in and out from the wafer accommodating 
room R, the door body 222 is open at the time 
wh n the specified wafer accommodating room R 
is positioned in front of the cassette taking-in-and- 
out port 21 7A. When the door body 222 is pulled, 
th lever portion 222A pushes the sliding frame 
221 in the radial direction of the stocker casing 
200, as illustrated in Fig. 13, so that the sliding 
frame 221 is deviated toward the cassette accom- 
modating room R. As a result, the sliding frame 
221 is brought into contact with the seal engaging 
portions 236A and 235a respectively defined at the 
periphery of the opening of the cassette accom- 
modating room R whereby the cassette accom- 
modating room R is airtightly sealed by the stocker 
casing 200 and is permitted to be independent 
cassette accommodating room R. 

Accordingly, air in the cassette accommodating 
room R is replaced by an exterior atmosphere 
wh never the cassette is taken in and out, how- 
v r, the cassette accommodating room R and the 
gas passages 237A to 237C are airtightly sealed 
by the exterior atmosphere so that the cassette 
accommodating room R and the gas passages 
237A to 237C are maintained at the same con- 
centration of N2 gas. The movable frame 221 is 
r turn d to its original position by r sili nt forth of 
th bellows. 

Sine the discharg ports 232A of th support- 
ing shaft 232 ar gradually xpanded in th de- 
scending ord r, if th ratio of the opening sectional 



of th discharg port 223A is appropriat ly d ter- 
mined, the amount of gas to be flown in each 
cassett accommodating room R is th sam and 
th concentration of N2 gas in ach cassette ac- 
5 commodating room R can be fixed. 

Since the discharge ports 241 C are defined 
adjacent to the bearing 242 of the fixed shaft 241, 
the dust around the bearing 242 is drawn from the 
discharge port 241 C to the fixed shaft 241 and 
70 discharged from the gas discharge port 214 while 
the dust generated around the gear 243 and the 
pinion 244 is discharged from the discharge port 
241 D of the fixed shaft 241 . 

Since the position sensor 250 is provided ac- 
ts cording to the invention, the cassette accommodat- 
ing room R can be positioned at the position where 
the cassette can be surely taken in and out. 

Although the door body 222 is openable by the 
operator, it is frequently openable by a loading 
20 robot or a conveying robot which moves between 
manufacturing lines. It is preferable to use N2 gas 
discharged outside the clean room by permitting 
such N2 gas to be recycled in the stocker casing 
200. 

25 With the arrangement of the third embodiment, 
since the door unit seals the wafer airtight keeping 
unit from the external atmosphere excepting the 
cassette accommodating room R which is posi- 
tioned at the portion where the cassette is taken in 

30 and out, the concentration of the cassette accom- 
modating room R, which is positioned at the por- 
tion where the cassette is taken in and out, is not 
varied, so that there is no likelihood that the turbu- 
lence is generated in the stocker casing 200. Ac- 

35 cordingly, it is possible to restrict the oxide film 
from growing on the surface of the semiconductor 
wafer caused by spontaneous oxidation and pre- 
vent dust, etc. from attaching thereto. Accordingly, 
it is possible to improve the manufacturing yield 

40 compared with the conventional one. 

The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any com- 
bination thereof, be material for realising the inven- 

45 tion in diverse forms thereof. 

Claims 

1. A wafer keeping facility comprising: 
50 a wafer keeping box (10) composed of 

wafer keeping shelves (15, 16) having filters 
(20) at the rear portions thereof, a loading 
apparatus (70) having a vertically movable 
loading mechanism which is m unted thereon 
55 and trav Is along a rail disposed on a front 

passag befor the wafer keeping sh Iv s (15, 
16), a fluid circulating device (23) for supplying 
inert gas to the r ar portion of th wafer keep- 
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ing shelv s (15, 16) and g n rating fl wing 
passage, which directs to the front passag 
through the filters (20), and xhaust utl ts 
(30B, 31 B); 

first and second path boxes (30, 31) pro- 
vided at taking-in-and-out outlet of the wafer 
keeping box (10); 

a gas reservoir (40) for storing inert gas 
therein; 

a first gas supply pipe (41) having a first 
valve (51), the first gas supply pipe (41) ex- 
tending from the gas reservoir (40) toward the 
first pass box (31); 

a second gas supply pipe (42) having a 
second valve (52), the second gas supply pipe 
(42) extending from the gas reservoir (40) to- 
ward the second pass box (31); and 

a fluid control device (50). 

2. A wafer keeping facility according to Claim 1, 
wherein the first and second valves (51, 52) 
are respectively ON/OFF valves and controlled 
under time schedule by the fluid control device 
(50). 

3. A wafer keeping facility according to Claim 1, 
further comprising oxide concentration meters 
(61, 62, 63) for measuring oxide concentration 
in the wafer keeping box (10) and the fluid 
control device (50) controls the degree of 
opening of the first valve depending on the 
measuring value of the oxide concentration 
and a prescribed value. 

4. A wafer keeping facility according to Claims 1 
to 3, wherein the wafer keeping box (10) has a 
double structured wall and a space for sur- 
rounding a wafer keeping room (14) provided 
with the wafer keeping shelves (15, 16), in 
which the wafer keeping room (14) has a fitter 
wall (14A) at the ceiling thereof and a suction 
wall (14B) at the bottom thereof, and the space 
serves as a circulating passage of inert gas. 

5. A wafer airtight keeping unit (100) having a 
plurality of partitioned shelves (111) to which 
semiconductor wafers are taken in and out 
characterized in that each of the partitioned 
shelves (111) is a box having an opening at 
the front thereof and comprises a wafer ac- 
commodating room (114) partitioned by filters 
(111 A, 11B), a fluid supply passage (113A) and 
a fluid discharge passage (113B) respectively 
communicat with th wafer accommodating 
room (114), and a door (12) which can airtigh- 
tiy shut th opening of th partitioned shelf 
(111) and is closable by a closabl mecha- 
nism, wher in the fluid supply passag (113A) 



is connected to an end of a gas supply pipe 
(131 A) to which inert gas is supplied from an 
xt rior fluid r s rvoir, and the fluid discharge 
passag (113B) communicat with a gas dis- 
5 charge pipe (131 B). 

6. A wafer airtight keeping unit according to 
Claim 5, wherein the door has an automatic 
locking mechanism capable of locking thereof. 

w 

7. A wafer airtight keeping unit comprising a cy- 
lindrical stocker casing (200) having openings 
at the upper and lower portions thereof and a 
N2 gas purge space (A) at the inner space 

ts thereof, rotary stocker bodies (230) which are 

partitioned and housed in the stocker casing 
(200) and having gas passages defined be- 
tween an inner wall of the stocker casing (200) 
and the N 2 gas purge space (A), rotary mecha- 

20 nisms (245, 246) for rotatively driving the 

stocker bodies (230), a position sensor (250) 
for detecting the rotary position of the stocker 
bodies (230), an air supply chamber (260) for 
introducing N2 gas into the stocker casing 

25 (200) through a filter (261) covering the upper 

opening of the stocker casing (200) and a air 
discharge unit (270) communicating with a dis- 
charge port (214) defined at the lower opening 
of the stocker casing (200); 

30 characterized in that the stocker bodies 

(200) are arranged circularly around a hollow 
supporting shaft (241), which has a closed 
upper end and a lower end open toward the air 
discharge port (214), each stocker body (230) 

35 is open toward the gas passage and has a 

plurality of cassette accommodating rooms 
(R), which are arranged in plural vertical stages 
and communicate with the hollow supporting 
shaft (241) through the discharge port (214); 

40 each of the stocker casing (200) has a 

cassette taking-in-and-out port (217) defined at 
each stage of the stocker body (23) and a door 
unit (200) for airtightly shutting the cassette 
taking-in-and-out port (217); 

45 the position sensor (25) issues a door 

opening permission signal when the cassette 
accommodating room R turns to a predeter- 
mined position where the cassette accommo- 
dating room (R) confront the cassette taking-in- 

50 and-out port (217); and 

the door unit (222) seals airtightly the cas- 
sette accommodating room (R) from other por- 
tion of the stocker casing (200) when it is 
open. 

55 

8. A wafer airtight keeping unit according to 
Claim 7, wher in sectional areas of th air 
discharg ports (232A) of the cassett accom- 
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modating rooms (R) ar gradually xpanded in 
the descending order. 

9. A waf r airtight keeping unit according to 
Claim 7 or 8, wherein the door comprises a s 
movable frame (221) which is engaged with a 
cassette taking-in-and-out port (217) and slida- 

ble in radial direction of the stocker casing 
(200), a door body (222) serving as a lever 
function which is engaged with outer surface w 
side ends of the movable frame (221) at one 
side thereof and is turnably supported by the 
stocker casing and bellows (223) for sealing 
the portion between the cassette taking-in-and- 
out port (217) and the movable frame (221), 75 
wherein the inner end portion of the movable 
frame (221) is airtightty engaged with the seal- 
ed portion defined at the end periphery of the 
cassette accommodating room (R). 

20 

10. A wafer airtight keeping unit according to 
Claim 9, wherein the bellow (223) has a spring 
function and serves as a returning mechanism 
of the movable frame (221). 

25 

11. A wafer airtight keeping unit according to 
Claims 7 to 10, wherein the hollow supporting 
cylinder (232) of the stocker body (230) is 
provided coaxially with the rotary table (231) 
which has a central hole, the rotary table (231) 30 
is supported by a fixed hollow shaft (241) 
which covers the air discharge device and ex- 
tend from the bottom of the stocker casing 
(200) to the inside of the hollow supporting 
cylinder (232) by way of a bearing (242) and 35 
the fixed shaft (241) has a radially directed 

port which is opened into the hollow supporting 
shaft and a radially directing discharge port 
which is open under the rotary table in the N2 
gas purge space. 40 
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FIG. 3 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 12 
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FIG. 14 ( PRIOR ART) 




FIG. 15 (PRIOR ART) 
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